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TRANSLATICN

Direct experimental study of space goes on. Cn Cctober "4, 1959,
the Soviet Union successfully launched the third space rocket, the purpose

of which was to recsolve a number of oroblems in the study of cosmic space and

"to obtain photographs of the hicdden side of the moon and of its edge zones.

As exactly calculated, the automatic internlanetary station, which had been

specially developed for photographing the hidden side of the moon, passed at

'@ close distance from the moon, went around it and took photographs of the

moon disc, invisible from the a2arth, "in accordance With the preset program.
With the aid of television anparatus, pictures of the moon were transmitted
from the interplanetary station, from distances exceeding ceveral hundred
thousands kilometers, when a command was given from the earth.

A new era has been initiated ir the history of astronomy; it has
been proved that it is possible to study not only the physical parameters of
cosmic space and various radiations of heavenly bodies without any obstacles,
which are inavoidahle when okservations arc made from the surface of the ecarth,
but also to take close range photographs of the vlanets. Astronomers no ]onqe;
will have to wait 15 to 17 years for the occurrence of the time of great. opbosi-
tion o% Vars, when the distance between Mars and the ecarth is reduced to 56 to
60 millicns of kilometers, Now, it is possitle, in nrinciple, to deliver instru=
ments within a short rance of olanets in ~rder to take photorraphs of their sure

faces,
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Man 1s no lcnger cha:ned down to the earth. Due to the efforts of

the Soviet people, our generaticn Lecame contemporary to 1nterp1anetary flights.

At the third session of the Supreme Soviet of the U. S.v.R.,
N. S Khrushchev made the following statement from the rostrum with regard to

this unmatched achievement of the Soviet science: "Why shouldn't we be happy,

. why shouldn't we be proud of such achievements of the Soviet people as the suc=-

cessful launching of the three space rockets, over a period of one year, 1999,
which achievements aroused the admirstion of the entire world. The entire

Soviet people glorifies men of science and labor who blazed the trail into

space",

From‘the-time of Galileo and Newton, who .1aid the foundation of con=-
temporary natural sciences, the science has won many outstanding victories.
Among. them are the prediction ¢f existence and discovery of new planets of the
solar system Neptune and Pluto. But it is only in our time that first artifi-
cial heaveﬁly bodies in the world, satellites of the earth énd sun, have been
created by the efforts of the Soviet people; that the first flight, in the his-
tory of man, wa; madé from one heavenly body to another; that remarkable inves-

tigations of cosmic space have been made. Launching of the first Soviet arti-

ficial satellites of the earth and cosmic rockets alone has given the science

@ number of discoveries of world significance; discovery of external radiation

belt and the current ring around the earth outside of the ionosphere; sending
a living organism into space; obtaining new data on the structure of the mag-
netic field of the earthy the discovery that the moon does not have an appre-
ciable macnetic field and radiation relts around it; determination of the
density of interplanetary cas; obtaining the first nhotoaranhs of the hidden

side of the moon.

I |
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The present edition of the Acadehy of Sciences of the U.S.S.R.
1s‘the first publi;ation of results of tentative study of vhotographs of
the_hi&den side of the moon token by the automatic interolanetary station.
The investigation of these materjals proceecs and scon the Academy of
Sciences of the U.S.5.R, will publish a scientific paper'containing the
obtéined photographs, the descripticn of formations present on the hidden
side of the moor, methods of determination of the nature of these formations
and other data.

The scientists of the Soviet Union hope that the publication of
materials on taking photooraphs of the hidden side of the moon will stimue-
late the further proaress of sciencé on the way to conquest of the
universe. Signed.by the Prosident of Academy of Sciences of the U.S.S.R.

Academician A. N, Nesmeyanov.
INTRODUCTION

On the Fourth of Dctober 1959, the Soviet‘Union sucéessfully launched
the third cosmic rocket. The purpose of this launching was to resolve a num-
ber of problems in the study of cosmic space. The most important of these
problems was obtaining of photographs of the lunar surface. Photographs of
that part of the surface, which cannot be observed from the earth due to
peculiarities in the movement of the moon, and also that portion of the sur-
face; which is visikle at such small anales that it cannot be studied with
any yalidity, were of a particular scientific imnortance,

A special automatic interplanetary ststion was developed for

the detailed study of cosmic space and for obtaining photcgraphs of the moon.
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" First Photooraphs of the

Hidden Side of the Moon . =d=

This station was placed into orbit, rounding the moon, with the aid a multi-
stagé rocket. Precisely as calculated, the automatic interplanetary station
passed within several thousand kilometers from the moon, changing its direction
due to gravitation of the moon. This made it possible to secure -a trajectory
of flight convenient both for photographing the hidden side of the moon and

for transmitting scientific information to the earth.

Launching of fhe third cosmic rocket and putting the automatic inter-
planetary station into specified orbit called for the golution.of a number of
new scientific and engineering problems. A powerful mulfistage rocket, dis=-
tinguished by high degree of design, was used for launching the interplanetary

station. This rocket was equipped with powerful éngines operating on high-

- calory fuel. Specified characteristics of the rocket flight at the end of

initial acceleration was assured by a precision guidance system. Sclentific
investigations cafried out with the aid of automatic interplanetary station
mede it possible to obtain a considerable amount of materials thch at the
present time are being processed. Photooraphs of the hidden side.of the moon
have been obtained.

INSTRUMENTATICON O THE AUTOMATIC
INTERPLANETARY STATION

The automatic Interplanetary station is a space flying apparatus

equipped with a complex array of electronic, photo-television and scientific
apparatus, a special orientation system, programming devices controlling the

operations of apparatus carried by the station, the syster of automatic con-

trol of temperature within the station,and sources of eleciric pover,
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The electronlc apparatus, carried by the station, was used to
measure the pzrameters of the station orbit, to transmit televised and tele-
metering informatidn to the ecrth, and also for receiving commands from the
earth, which control the station apparatus.

. The photo=television apparatus of the station assured the automatic
taking of photog*aphs of the hid&en side of the moon, the processing of the
film and its preparation for transmission of the image to the earth.

The array of scientific apparatus, installea aboard the automatic
interplanetary station, was intended for further investiéations of cosmic
'space and space near the moon, which had been started by the first two Soviet
cosmic rockets,

All the operations of the apparatus, carried by the station, were
controlled from the ground by rad&o and also by autonomous programmed devices
Installed in the station. Such combined systems make possible the most con-
venient control of scientific experiments and to obtéin information from any
sectors of the orbit within the radio range of ground observation voints.

The specified temperature conditions within the station are main=
tained by continuously operating automatic system of heat control., By means
of this system the heat, given off bv Instruments, 1s dissipated through the
radiant surface into surrounding cesmic space.

h The heat transfer 1s regulated by shutters, which are installed
outside/shell. They open the radiant surface when the temperature within

the station rises up to +25°C,
The electric row~r system hes autan~mous blocks of chemicsl sources
for
of enerqgy which provide powe;73wp:r'tus opercting for short vericds of time,

and also the centralized block of buffer chemical baitery. The consumed
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energy of the buffar bittery is compensated by solar sources of elec ric
power. The apparatus, installed in the staticn, cet their power through
'exeit*ng and stabilizing devices.

The autcmatic interplanetary station is a thin-walled aix-fight
shell §haped 3s a cylinder with soharical ends, inside of wich instruments
and chemical sources of electric nower are arranced. Part of scientific
instruments, antennas and sections of the solar battery are mounted outside
of the shell. The uoper end of the shell hag a port with a cover which is
automatically opened for taking photographs, The port is located over the
objectives of photo cameras and transducers of lunar orientaticn., The
upper and lower ends of the shell have small ports. for solar transducers
of the orientation system, The controlling motors of this system are
mounted at the bottom cover,

The maximum transverse dimension of the station is 1200 millj-
meters; its lenoth 1,200 millimeters (without the antennas).

The iystem in which the photo cameras were aimed by turning the
entire automatic interplanetary station was recognized as the most efficient System
for photographing the moon, The systen of orientation turned and majintained
the automatic internlenetary station In a decired direction,

The syctem of orientation was switched on after the stition arproached
closer to the moon, at the moment when it NdS aoproximately on t?e straicht line

PR

nd ?he}moon. At 1hig roment, the ecrth was(nct on) the line

’

3}

v

(Between the)sun‘

Fa s

(betwaeh the)sun nd the'moon., ‘ihen the Syst=m of orientation wie switched on,
the distance to the meon was 60 to 70,000 kilomatore accerding to caleul. tions,
A specially chosan ‘rajectory made it sageir . 2 raclize the zhove inticated

position of the st. ior during rrientation, Thie cocition made {4 poscible 1o

‘orient the Station vith recpect +¢ the fren undsr conditinne when th. <tation

i
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was illuminated by three bright heavenly bodies, the sun, the moon, and
the earth. |

The system of orientation ccnsisted of optical and gyroscopic
pick ups, logical electronic devices and controlling moto;s. During §ts
first stage of operation the orientation system first of all stopped the
freelrotation of the automatic interplanetary station about its center of
gravity, which wa~ started at the.time the last stage of the carrier rocket
was separated,

| After the rotation had been stopped, the bottom end of the station
was aimed at the sun by means of solar pick ups. 1In thisvposition of the
station, the optical axes of photo cameras were directed towards the moon.

After that, the solar orientation pick ups were turned off by an
appropbiate optical device in the field of vision of which the sun and the
earth could no 1onger appear again, and the photo cameras of the station
were oriented precisely with respect to the moon. A signal "the moon 1is
Present”, given by an optical device, initiated the automatic photography.
The system of osientation assured that the automatic interplanetary station
was continuously aimed at the moon during the entire time of taking photo=
graphs,

‘After all of the frames were exposed, the orientation system was
switched off. At the moment it was switched off, the orientation system
1mparted the ordered rotation with a definite angular velocity to the auto-
matic 1nterp1anetary station. The velocity was chosen such that, on the
one hand, the thermal conditions would be improved and, on the other hand,

the operation of scientific anparatus would not be affected by the rotation.

- . g

w : Y

N
[
i e

Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0

v




. 532
i

e ¥ eI

L IR

;m?

Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0
First Photographs of the -
Hidden Side of the Moon -8~

FLIGHT OF THE INTERPLANETARY STATION

Problems associated with the orientation and redio communication
with the automatié intofplanetary station set up special requirements as to
the trajectory of its flight.

| As it has been stated previously, the initiai basis for normal
operation of th. 6riontation system is the condition that the moon, the
station and the sun would be located approximately on the same straight
vlino at the time this system begins to function. Moreover, at this time the
station should be within the range of distances mentioned in the preceding
" section.

Due to fho great volume of information Eroadcast from the inter-
planetary station to the earth, the trajectory of the flight had to be such
as to permit the ground receiving stations, disposed over the territory of
the U.S.S.Re, to obtain the maximum amount of information during the very
first revolution and, particularly, at short distances from the surface of
the earth. .

It was also quite desirable, for purposes of scientific investiga=~
tions, to obtain a frajectory which would assure the flight of the inter=
planetary station through space over a sufficiently long period of time.

The investigations have shown that these requirements can be sat=-
1sfioa to the utmost, if the gravitational force of the moon is utilized in
constructing the orbit of the station. In order to secure an orbit of the
station of required characteristics, it is necessary that the gravitational
force of the moon would be quite definite as to magnitude as well as to di-

rection. The moon can appreciably affect the flight of the station only
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in that case when its gravitational force ' is Sufficiontly

high. To achieve this, the station must pass within close range of the

moon. In order to change the directional characteristics of the orbit,
the station must pass on a quite definite side of the mooh. To be more
exact, fhe direction of the effect of lunar gravitation is determined by
the inclination of the plane of fhe stat}on orbit with respect to the plane
of lunar orbit in the seleniz-contric movement.,

In order to fly around the moon and return to the earth, the

veloclty of the initial acceleration must be somewhat less than the so-

~ called secondary cosmic or parabolic velocity, which at the surface of the

earth is equal to 11.2 kilometers/sec. Furthermore, the flight around the
moon and back to the sarth may have different types of trajecfories»

If the trajectory of the flight passes at distances of several tens
of thousands of kilometers from the moon, the influence of the moon would be
relatively small and the motion with respect to the earth would occur along
the trajectory fpprqximating an ellipses with its focal point in the center

of the earth. However, the distant flight around the moon, at the distance

of several tens of thousands of kilometers from it, have a number of impor-

tant short comings. A direct investigation of cosmic space in the immediate

- vicinity of the moon is impossible when the flight is at great distances

from the moon. When a rocket is launched in the northern hemisphere of the
earfh, the return flight occ;rs on the side of the southern hemisphere, which
hinders observations and reception of scientific information by the stations
located in the northern hemisphere. During the return flight, the motion near
the earth occurs beyond the visibility of the northern hemisphere and, there-

fore, near the earth the radio communication becomes impossible. When
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returning to the earth, the rocket enters the dense layers of the atmos-

phere and burns out, that is the flight ends after the first revolution.

The utilization of directional effect of lunar gravitation, when
the rocket passes close to the moon, in censtructing the orbit of
the automatic interplanetary station made it possible to secure an orbit
devoid of shortcomings inherent in trajectories of a distant flight around
the.moon. The trajectory of the flioht of the automatic interplapetary
station passed at the distance of 7,900 kilometers from the center of the
moon and was rhOSen so that at the moment of maximum approach the station
would be south of the moon. Due to gravitational forces of the moon, the
trajectory of7h£tomatic station was deflected to the north, which is in
accordance with calculations. This deflection was so appreciable that the
return flight to the earth occurred on the side of the northern hemisphere.
Furthermoro, after the station Mmcame close to the moon, the maximum alti-
tude of the station above the horizon with respect to observation points
located in the ‘northern hemisphere, increased more each day. Accordingly,
the time intervals, during ?hich the direct communication with the automatic
station was possible, also ::Ereased. When the automatic station approached
the earth,it could be observed in the northern hemisphere as a star that
does qot set.

When returning to’the earth, the station did not enter the atmos=
phere during the first revciution and did not burn out but vassed at the
distance of 47,500 kilometers from the center of the earth formina a long
elongated orkit, the shepe of which acproxirates that of ellipse. The

greatest distance from the station tn 1he earth was £P0,00N kilometars.

]
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The flight of the interplanetarv station near the earth occurred
8t such great distances from its surface that theydeceleratfon effect, due to
- atmospheric resistance, was absent. Therefore, if the motion occurred only ¢
_Que to the action of gravitational force of the earth, the automatic station

would become a satellite of the earth with infinitely long 1ife.

| However, in reality, the life of the station is limited. Dye to

perturbing effect of solar gravitation, the closest distance of the orbit :ﬁ"'
from the earth, the height of the orbit perigee, gradually decreases. There-
fore,'having made several revolutions, during one of its return flight to the ;
earth the station will enter the dense layers of the atmosohere and that will :
ond.its existence..

A decrease in the altitude of the perigee after one revolution de-
pends upon the size 'of the orkit and, particularly; upon the altitude of the
apogee, that is upon the greatest distance of the orbit from the earth. It
abruptly increases as the altitude of the apogee is increasing. Therefore, i
when making a choice for the trajectory of interplanetary station it is
necessary to strive to have the altitude of the apogee as small as possible
and not exceeding the distance from the earth to the moon by much. It is
also necessary that the altitude of the perigee during the first revolution
would be as high as possible, Upon the degree of satisfying both of these
given requirements depends the total number of revolutions of the automatic
station around the earth andfits 1ife,

The influence of the moon is not limited to that effect which she
has during the neriod of the first anproach. Turbulences of the orbit of

the station caused by gravitation of the moon do not have the Tegularity of

turbulences produced by oravitetion of the sun and to a greater measure

depend upon the circlino period of the station arrund the sart>, The influence
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of the Jl?ﬁ# may turn out to be important, if during one of the revolutions

iﬂ_' ' the trajectory of the automstic station acsin will pass sufficiently close

o o s e ——

. to the moons In this case, the rapprochement of the station ana the moon
would occur approximately at the same voint of the lunar orbit as dufing the

first time. The nature of movement of the station, however, may be essentially

e e o B

different. If the 1nteip1anetary station passes near the moon on its south side,

that is the rapprochement 1is of the same type as the first one, the number (,n‘

R

of revolutions and also the life of the station will be drastically increased ?.
with retaining the principal property of its trajectorys approach to the %
earth from the side of northern hemisphere. If it would pass on the north

?' f. . ' side, the altitude of the perigee of the orbit would be decreased and in the

',55517" case of sufficiently high perturhbancean impact with the earth may occur during
B the closest return to it. : |

During those turns of the orbit, when the rapproetment with the moon E
is not sufficiently close, the moon, nevertheless, has a certain influence on f
the movement of the station. Although the gravitational force of the moon in g
this case is v;ry small, it noticeably affects the movement of the automatic
station, acting upon a considerable number of turns of trajectory, causing a
decrease in the altitude of perigee and the orbiting 1ife of the stations
o ‘ The picture of the merment of automatic interplanetary station
exposed to simultaneously acting grovitational forces of the earth, moon, and
the sun, is very complex. The nature of passing near the moon during the
first rapprochement determines the further movement of the interplanstary sta=
tion,

Since the movement of the interplanetary stztion is not corrected

during the flicht and its entire flight:en the final analyses)is determined

X
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by the paramsters of the motion at the end of the initial acceleration

(basically by the magnitude and direction of velocity), 1t is clear that 4o

to secure the fabovefdescribed trajectory of the interplanetary statiqg)i-
5

ssible)only by haviﬁg an extremely precise guidance.system of the rocket
vehicle during its initial acceleration.

Let us assume that the plane is drawn through the center of the
moon perpendicular to the line between the earth and the moon. This plane
we shall call the picture pPlane. Peculiarities of the trajectory with
respact to the moon may be characterized by the position of points of inter-
saction of the trajectory with the picture plane.

Calculations indicate that when the point of intersection of the
trajectory and picture plane deviates from the nominal position by
1,000 kilometers, the minimum distance of the station from the earth, at the
end of the first revolution, may change by five to 10,000 kilometers and
the time of return flight.to the Farth by 10 to 14 hours,.

On the whole, ::r;atis;;s 11 of the requirements set up for the
trajectory of the flight around the moon, it is possible to have greater
doviations frem Lhe calculated bosition of the point of intersection of the
trajectory with the above ind}cated plane{A In the case of hitting the moon,
which was done by the second Soviet cosmic rocket; nevertheless the require-

M/

ments of precise guidance during the initial accelerat remaln Just as
04 i e cage Mgy Mz prowr.
rigid;\/fhis s basically due to the fact that in the case of elliptical
errors in TRe
trajectories of the flight around the moqp,7 the magni tude oglyelocity at
the end of the initial acceleration could cause deviations of the point of
intersection of the trajectory' with the nicture plane, which deviations
are three to four times as great as in the case of hyperbolic trajectorieg

which are feasible for hitting the moon.
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Yhen the orbit of the statign passes close to the mren, {ts pertur-
bati¥@ action appreciably magnifie? h—“of deviation of param-
etefs of motion at the end of initisl accelerastion from their calculated
values upon the nature of motion of the station during its return flight to
the earth after rounding the moon. Therefore, even small errsrs in deter=~
mination of these narameters lead to important errors in calculating the
characteristics of motion of the interplanetary station during its return
flight to the earth.

At the same time, in order to secure a reliable radio communication
between the interplanetary station and ground observation stations it is
necessary to know with sufficient accuracy the alteration of characteristics
of motion of they® on occurring with time. This 18 needed in ordgr 10
measur‘s;ment tak‘i.tlg %M calcalate wizh requfred precis‘ion ch Mﬁhh *"‘“"
plats and also for determination of time for switching on the transmitting
devices aboard the station. This circumstance requires that the trajectory
of the internlanetary station be mezsured systematically, and that the data
be processed and characteristics of the motion of the stetion be adjusted
prior to its avproach to the moon as well as after it flies around the moon.
The influence of the ;un and the moon on the evolution of the orbit of inter-
vlanetery station, cduring its further flight, also require constant measure=
ment and corrsction of characteristics of motion of the station.

The above enumerated circumstances impose important requiv-ments on
the operation of the automatic ground system intended for messurin~ ths param=
eters of the trajectory of interplanetary station, predicting its rntlon hy

N
caleulatiorns, calcul=tion of recar plots observntion and meazur-ment Laking
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stations, calculation of the tiwme for switching on the transmitters
ahoard the interplanetary statjon during its entire flight around the
earth;

The ground system comprises radio stations that measure
the range, angular parameters and radi%bVelocity of an object, stations
that receive telemetered information, automatic communicaticn lines be-
tween the stations which take measurements and coordinating-computation
center, which in turn is connected with ground stations which give commands
for switching on the transmitters aboard the automatic interplanetary sta-
tion.

The command radio line made it possible to switch on the means of
radio cammunication at definite time intervals corresponding}%avorable condi-
tions for radio communication between theéstatign-radios and ground stations
located on the territory of the Soviet Unlon. The duration and the time of
switching on radio communication were determined by the operating conditions
of the apparatus carried aboard the station, by the need for carrying out tra-
jectory measurements for correcting the characteristics and prediction of motion
of the interplaneta}y station and also by the conditions of normal power supply
of devices carried aboard the s*ation.

The dota on the position of the interplanetary station at the time
of taking photographs, whichhave been established as a result of processing
trajectory measurcments, and which are needed for turning in the discovered
objects on the far side of the moon to the selenographic coordinate orid, a;e
shown in the table.(kicvr'3z)

Tentative processing of trajectory measurements at the first revoe

lution of the orbit made it possfble to establish thzt the automatic station
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+
will be in orbit Dy the end of March, 1960, and will meke 1] revolutions

around the earth.

PHOTOGRAPHING AND TRANSMISSION OF IMAGES

In the course of developing the system of iistrunnnto for taking
photographs and transmitting images of the far side of the moon from tﬁn

automatic interplanetery station, the photo-television system has been dbvnlopnd"‘fg
which has made it possible to obtsin half=-tone photographs of sufficient clurity*' 335

and to transmit them through distances measured in hundreds of thousands of
kilometers. | |

The photo-television apparatus installed in the interplanetary
station had the following basic componentss the photo camera with two objec~
tives; a small device for automatic development and fixing of the film; a
srﬁall electron-ray tubes; a photo-electric multiplier of high stability; am
electronic system with amplifiers and scanning devices; a system of automatioﬁ
and programming. |

The design of photo-television apparatus assured its efficiency
under complex conditions of space flight; it assured the safety of photo
materials under conditions of harmful action of cosmic radiation, the normal
operation of the unit for processing photo materials and aleo operation of
other instrument systems under conditions of weightlessness.

For super long range transmission of images by a radio transmitter

of quite low power, the Jof transmission of images was used which was
.{ .
10,000 ‘times as slow as !h’e\transmissipn,w of standard television

broadcasting centers,
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When photographing the far sido of the moon for the first time,
it was desirable to photographas largo/bottlon of its unexplored surface
8s possible. This necessitated taking photographs of a fully illuminated
disc, a contrast of which is always considersbly lower than in oblique {llu~-
mination which creates shadows of the relief and details. In order to have
better transmission of a low-contrast photograph, an sutomatic control 6f the
contrast of transmitted image was provided for in the photo-television

apparatus.

photo-camera was equipped with two objectives with focal distances’

' The
I"’m 79.6 85%n
of 200 and 500 millimeters with relative spertures of 115.6 and 119.5.

, The objective with the focal distanée of 200 millimeters produced
" an image of thmu dm@w—lﬂw The objective
with focal distance of %00 mm produced a large-scale image of a portion of the
lunar discv. _

Photographs were taken on a special 35 mm film that could be processed
at high temperature.

Photographs were taken with exposure times altered automatically,
in order to obtain negatives of the most appropriate density. Photographing
lasted for about 40 minvtes, During this time many photographs of the far

side of the moon were takqn.

The entire process of photographing and processing of the film was
made automatically in accordance with preset program,

In order to prevent the film from becoming cloudy due to the action
of cosmic radiation, a special protoction was provided for which was chosen
on the basis of investigationo carried out with the aid'éf Soviet artificial

satellites and cosmic rockets,
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After the film was exposed, 1t was transmitted into a small de-
vice for automatic processing, where it was developed, dried and fixed.

| After that, the £ilm was placed in & special chamber <o d8TIL
and prepared for transmission,

Photographs of the moon were transmitted when the command was
given from the earth. These éomnandc switched on the power of television
spparatus of the station, the running of the film and also connected the
television apparatus to the transmitters of the station.

Coordination and control of operations of all components include

bing electronic systems, optical, mechanical and photo-chemical instruments,

were accomplished by the synum of sutomation and programming.
In order to convert the image on the negative into electrical sig-
©

| nah. the mransparomnn weed similar to ﬁ method winbwlembes

A
used by television centers for transmitting movies: a small electron=ray

tube with high resolving capscity created a bright luminous spot, which

by means of an optical system was projected onto the film. The light, which
paoscd through the film, entered the photoslectric multiplier which converted
the 1ight signal into lectrical signal.

The light spot on the screen of the oloctron-ray tube moved coincie
dental with cloctric control signalo produced bya special scanning system.
The dimensional illuminous spdt moved uniformly across the film from one edge
t: another and on reaching the latter quickly returned to its initial posi=-
tion and again resumed its uniform movement across the film. This assured

*line" scanning of the image. The filﬁ itself was slowly drawn past the ofec-

tron-ray tube, which assured "frame" scanning.

Nis
TR
R . ‘ L
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The % light, which passes from the electron-ray tube
through the film 1nt1lphotocloctric multiplier, is determined by the den-
sity of the negative at the point at which the spot of'light is present.
When the spot moves over the negative, the smperage in the photoelectric
multiplier is sltered in accordance with the regularity of changes in the
density of the image along the line; thus, an electrical "signal of image",
which reproduces the regularity of changes in the density of negative along

~ the scanning line, is created at the output of the photoelectric multiplier.

The image signals were amplified and formed by specially developed
narrow-band stabilized smplifier.

In as much as the average density of the negative and the contrast
of the image were not known in advance, the amplifier was provided with a
device for automatic adjustment which assured that the influence of changes
in the average density of the negative on the output signal was compensated
for. The automatic adjustment of brightness of the electron-ray tube, com-
pensating for changes in contrast, was also provided.

Test sy&bo}s had been previously photographed on the film; some of
them were developéa on the groﬁh& and some developed aboard the station when
Processing the frames taken of the far side of the moon. These symbols were
transmitted to the earth and“;;ovidod an opportunity for checking the process
of photography, Processing and transmission of images.

Two methods of transmission of the images were provided for ionga
slower transmission at long ranges and a more rapid at close distances, when
appfoachi ng the earth.

The number of lines into which the image was resolved could change

~ depending upon the chosen method of transmission. The maximum number of

lines'reachod 1,000 per one frame.s

’

Kl

Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0




o o )
Approved For Release 2009/04/29 : CIA-RDPBOT00246A009000530004-0
First Photographs of the

Hidden.Side of the Moon =20

of instruments.

The radio communication which wzs used assured a two-way transmise
sion of radio signals. Command signals, which controlled the Operations of
instruments aboard the station, were transmitted in the direction "scarthe
automatic 1nterp1anetary station". Television signals, signals with the data
obtained by scientific instrumonts,and signels for measuring the parameters of
motion of the station itself were transmitted in the direction "automatic
interplanetary station=earth". Ground equipment comprised powerful radio
transmitters, highly sensftive receivers, Tecording apparatus and also re-
ceiving and transmitting antenna systems. Rpdio equipment aboard the autoe
matic 1nterpfinetary station comprised tr:;smitting, receiving and antennae
systems and also(comma;d and o ]

Photographs of the moon were transmittpd from the automatic inter~
planetary station over a8 radio communication line which at the same time was
used for measuring the parémeters of motion of the station iteelf,

Transmission of photographs of the moon and other functions of the
radio communicapign with the interplanotarystation were realized by means of
continuouuegz:;£z==2-ﬁ>of radio waves (in contrast to pulse oscillation),
This incorporation of functions into one radio communication line with con-
tinuou§ “&' has been done for the first time and mads\possible to
assure a reliable radio communicatfon within maximum ranges and with the ieast
consumﬁtion of energy aboard the station.

All the apparatus of the radio communication 1ine aboard the station

as well as at ground stations were doubled in order to improve the reliability

4-0
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of communication. If one of the electronic devices aboard the station were
to break down or if its servicability were exhausted, 1t could be replaced

by a standby device by transmitting an appropriate command from the ground

control station.

The total volume of scientific information transmitted over the
radio communication line, including the photographs of the moon, many times
exceeded the volume of information transmitted by the first and second Soviet
cosmic rockets. This necessitated the use of the most effective methods for
receiving photographs and for transmitting signals over the radio communica~
tion line. These methods assured the minimum consumption of energy of power
sources aboard the station.

Semiconductors, ferrites, and other modern components and materials
were used in the electronic apparatus carried by the station. Particular
Care was exercised to minimize the volume and weight of devices which made
it possible to increase the weight and volumes intended for sources of eloc-
trical power. Due to considerations of saving the electric power, the power
of radio transmitters carrled by the station were limited to several watts,

An idea of difficulties which are encountered in trying to assure
a reliable radio communication with the interplanetary atutcmatic station may

be gained 1f AT calculated fraction o Wby the radio
M«Jc

transmitter of the station se received by the ground receiving syst-;;k

In order to maintain the communication with t station, uninter=~
N —
Tupted by its rotation, the antennas on the station had to the sig-

4uiﬁﬂnn*¢auuu‘q

nals uniformly in all directions so that the

per unit

of surface would be a proximately equal for all points on an imaginary sphere
-
i e conte#—é the station wesmieeeded.

NED
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The ground receiving-antenna receives a fraction of radiating
m determined by the ratio of the effective area of the receiv-
ing antenna to the surface of the sphere 4w radius edemiviututs equal to
the distance from the interplanetary s'tation to the recelving point. 1In
order to increase the effective area of the antenna for receiving signals
from the Interplanetary station, large receiving antennas were used.

ot
However, even in this case $0=0o4 S maximum distance of the

interplanetary station from the earth, rtion of the radiatﬁp“.
w ﬁ 100 million .times as small as the average pewes

recelved by a standard television receiver. 'Such signals_, may be re-
Ceived only by very sensitive receivers which-heve 2 FleVel o
Sholiown-notoer

e

The st o1 seyf s tpu oi;‘ground receiving unit ove reduced
o :
%o & minimum by taking a number of special measures.,

According to theory rmationfand the theory

of ’the reception of veTy weak signals hefbackground of
.noioe} may be assured by reducing the rate of transmission of information.
The level to whiéh phe rate of information transmission can be reduced depends
upon the method Ehosen for tfénsmigsion and reception of radio signals.

In the radio communication 1line such methods of processing and
transmitting signals were ﬁ;;é aboard the station and at ground receiving
points which reduced level of noises to a maximum degree but retained the

permissible rate of transmission.

haeg .
An economical “whi-braddon—o f power sources aboard the station, . th
: " : .‘ -."l ."‘
availability of a radio communication line

WMM special receiving antennas on

: ae.
the ground, highly sensitive receiving systems, the wtiriwedien of special

-
{
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~

method§ of processing and transmitting Signals, wieeisipig made it possible
to assure reliable radio communication with the sutomatic interplanetary

station, uninterrupted operation of the command radio line and the systems
atic transmission of photographs of the moon and telemetering information.

The signals of the photographs of the moon were received on the
ground by special systems for recording televised images on film, by tape
recorders with highly stable velocity of the magnetic tape, by skiatrons
(electron-rpy tubes with screen that fetains images for a long period of
time) and by open recording apparatus recording images on electro-
chemical paper. Information obtained by all types of recording was used
in studies of the far side'of the moon.

With the aid of radio-television apparatus, installed aboard the
automatic 1nterplanetary station, photograhs were transmitted at verious
distances all the way to 470,000 kilometers. This experimentally confirms
the possibility of transmitting half-tone pictures of great clarity through
Space to super~long distances without aporeciable specific distortions

occurring during the process of propagation of radio waves,

- * THE FAR SIDE OF THE M)ON

The period of the rotation of the moon about its axes corresnonds

to the period of its rotatiSH around the earth., For this reason, one and

the same side of the moon is always facing the earth, During the very dis-

tant past, millions of years ago, the moon rotated about its axes with

greater speed than now, making one revolution in severzl hours.
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The forces of tical friction, produced by the gravitational forces
of the sun and the earth, the moon, having prolonged the period of {ts
rﬁtation about its axes to 27,32 days.

In the course of 350 years of telescopic observations, maps were com-
plled of the side of the moon which faces the earth. Beginning with the very
first drawing of the lunar surface, these Mmaps were improved al) the time and
enriched as the means and methods of observation were becoming more advanced.
At the present time, maps are availableupon which tens of thousands of ring
mountains, craters, are plotted; numerous mountain ranges; dark regions of
lunar soil, which are called Seasy cracks of fantastic shapes and humerous
other details of lunar surface.

The presence of’the so=called librations of the moon, that is
periodic osc}llations of the moon ::::r?fg Center, which are visible for
terrestrial observer, made it possible to investigate and map 59 per cent
of its surface. Some lunar formations are located at the very edge of the i
visible disc. Some of these formations are visible only when the librations
of the moon are favorable. All of these edge zones were mapped with some
distortions caused by perspective.

The time ;hOSen for'photography, allowed the automatic inter-
planetary station to photograph the greater part of éhe hidden surface of
the moon and a sméll area with already known formations. When the photo~
graphs were taken, the disc of the moon, almost comnletely illuminated by
the sun, wag. facing the station. Under these conditions of illumination.
of the lunar surface, its formations do not cast shadows and certain‘detaiis z ‘

become undistinguishable, Photographs of that area of the moon, which is

C 4' ,.T
visible from the earth, made it possible'h>é§e in’the objects located on a

-0
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their selenographic coordinates, Ip the photograph the boundary be tween
the  visible and hidden parts of the moop 1s indicated with a broken 1ing.

A Among objects, the photographs of which were taken from the inter-
Planetary station and which are visible from the earfh, there are Humboldt sea,

‘Sea of Crises, the Edge Sea, Smyth Sea, Part of the South Sea, etc.

perspective. Their true shapes had not been Previously determined. 1In pho-
tographs, taken from the interplanetary station, these Seas are located far
from the visible edge of the moon and their shapes are slightly distorted

by the perspective,

photographs show distinctly almost without any distortion Humbal dt Sea, the

Edge Sea, Smyth Sea and South  Sea, Tt turned out that 4 considerable

00530004-0
Approved For Release 2009/04/29 : CIA-RDP80T00246A0090

—— .

I ST



Fi1rst rnotograohs ot the
Hidd Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0

opposite to that of the Sea of Crises. Just as Smyth Sea, 1t extends to
the hidden side of the moon. Humboldt Sea hasa peculiar pear-like shape.

The entire reglion, adjacent to the western edge of the far side
of the moon, has a reflective power intermediate between the mountainous
regions and the seas. As to the reflecting power, it is aimilar to the
region of the moon located between the crater of TycHB, Crater of Batavius
and Sea of Nectar.

To the southeast by south from Humboldt Sea, along the boundary
of the above mentioned region, there is a mountain chain the total length
of which exceeds 2,000 kilometers. It crosses the equator and extends into

the southern hemisphereKS"eyond the mountain chain fapparently stretcha

-;?o continental shield with higher reflecting pozgga

p)
n;. yrator /oa, &out 300 kilometers in diameter, is located in

the region betwoen’*zo and +30 degrees latitude and +140 and +160 degrees
longitude. The southern part of this sea terminates with a bay. A large
crater, the diameter of which exceeds 100 kilometers, which has a dark bot- " i
tom and bright central elevation surrounded by a light wide ridge, is lo-
cated in the southern hemisphere in the region the coordinates of which
are =30 degrees'liéitude and '#130 degrees longitude.

To the east of previously mentioned mountain chain, in the vicin-
ity of 430_degre;; nofiﬁefﬂhfatitude, there 18 a group of four craters of
average dimensions, the largest of which has a diameter of about 70 kilometers.
‘There is an 1sclated crater, of a round shape, through the southwest of this
group in the region of 410 degrees latitude and +110 degrees longitude. fwo
regions with drastically reduced reflecting ncwer are located in the southern

hemisphere near the western edge.
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Numerous fine details,
to determine the major of these details,

sions by serious study of al} photographs.

It will
their shapes and dimen~

Thq fact that for the firgt time it was possib

le to televise images
side of the lunar surface

of the far from the

interplanotary station opens
up wide horizons for the study of planets

of our solar system.
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Fue. 1. ABTOMATHUECKAR MEMMNAHETHAR CTAWUMWR
HA MOHTAMHOR TEREMKE (dororpadmn) i

FIGURE 1, AUTHATIC INTERFLANETARY STATINN
ON THE ASSE"DLY CARRIAGE
(Photograph)
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FIGURE 2, GENERAL VIEW OF THE AUTOMATIC INTERPLANETARY
STATION (Schematic Drawing)

1 ~ port for phete cameras; 2 - motor of the orientation system}
3 -~ solar transducerj; 4 - sections of solar battery; % - shutters
of the heat regulating system; 6 - heat screens; 7 - antennasj

8 - scientific instruments.

Approved For Release 2009/04/29 : CIA-RDP80T00246A009000530004-0



:C 09000530004-0
Approved For Release 2009/04/29 : CIA-RDP80T00246A0 A |

First Photogranhs of the

Hidden Side of the Moon

y

Nonoxcenye Nynen B wowy,
Bumko mpoekmopuy  AMC

\
’

4 Nonoxcenve Nynby
8 momenm odnemq

Nonoxcenue Nyndr 4§
¥ momenm cmapma pakemp

Puc. 3. CXEMA

FIGURE 3. A SCHEMATIC DRAWING OF THE

4w Position of the moon at the time of
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FLIGHT TRAJECTORY
OF THE AUTOMATIC INTERPLANETARY STATION

1 - Pogition of the

2 - Plane of orbit¢

IS,
moon at the completion
revolution with trajector e S
= .

3 = Plane of trajecto
the moon

roundin
S = The nlane of moon orbit ’

= Position of the moon at launching time,
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FIGURE 4, FLIGHT TRAJECTCRY CF THE INTERFLANETARY STATION

a) View from the side of the polnt of spring equinox
1 - the moon 2 = orbit plane of the moon 3 - the earth 4 - equator
5 - rotation axis of the earth

b) Projected onto the plane of the earth equator

1, Position of the automatic interplanetary station = and of the mocn 9 at
0 hours intern ti%:ima (3100 Moscow time) on each day fream the time of
launching to & y 1959 |

2. Diraction to the point of spring equinox.

3. The sarth.

4, Takirg photographs of the far side of the moon.

3. Direction of solar rays durlng photographing.

6, Orbit of the moon. .
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FIGURE 5, POSITION OF THE AUTOMATIC INTERPLANETARY
STATION IN SPACE WHEN PHOTOGRAPHS OF THE
FAR SIDE OF THE MOON WERE TAKEN (Arrowe
indicate the direction of solar reys)
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FIGURE 6. A PHOTOGRAPH OF THE FAR SIDE OF THR
#DON TAKEN FROM THE AUTOMATIC INTER*™
PLANETARY STATION.
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FIGURE 7. A PHOTOGRAPH OF THE FAR SIDE OF THE MOON
TAKEN FROM THE AUTOMATIC INTERPLANETARY
STATION
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Caption for:

FIGURE 8. LOCATION OF OBJECTS ON THR FAR SIDE OF THE
MOON REVEALED BY PRELIMINARY PROCESSING OF
PHOTOGRAPHS TAKEN FROM THE AUTOMATIC INTERe
PLANETARY STATION:

l. Noscow Sea, a large crater sea 300 km in diameter,

2. Bay of Astronauts in Moscow Sea.

3. Contimuation of South Sea on the far side of the moon.
4. Tsiolkovskiy Crater, & crater with a central elevation.
3. Lemonosov Crater, a crater with a central elevation.

6. Joliot-Curie Cratex.

7. Mountain n‘* ’muh’yo

8. Dremm S ggnluuy)

Solid 1ime intersecting the system is lunar equater; detVed line
is the boundary between the visible and invisible seations eof the moon.
Objects definitely determined by the preliminary processing are circled
with a solid line; objects the shapes of which need verification are cireled
e

with 4 lines ebjects the classification of which is being verifi
the /obtaine raphs of other areaspare being processed further.
Romsn numerals designate objects on the visible side of the moon:

1. Hmboldt Sea.
I11. The Sea of Crises.
I11. The Bdge Sea, which gontinues on the far side of the moon.
IV. The Sea of Waves.
V. Sayth Sea, which continues on the far side of the moon.
Vi. The Sos of Pertility.(Foecumdititio
VIl. Seuth Ses, which contlnues on the far side of the moen.
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